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The additions to the Zoological Society’s Gardens during the 
past week include two Maholi Galagos (Galago maholi ) from 
West Africa, presented by Mrs. Max Michaelis; a Macaque 
Monkey {Macacus cynomolgus ) from India, presented by Mrs. 
Corbet; an Indian Otter (Lutra nair 6 ) from Ceylon, presented 
by Capt. J. C. Withers ; a Ring-tailed Coati {Nasua rufa 6 ) 
from South America, presented by Lieut. J. H. N. Theed, R.N. ; 
a Red-bellied Waxbill (Estrelda rubriventris ) from West Africa, 
presented by Mrs, T. Johnson ; two Alligators {Alligator missis - 
sippiensis) from the Mississippi, presented by Mr. F. J. Dawe; 
a Malbrouck Monkey (Cercopithecus cynosurus 9) from West 

Africa, two-Lemurs (Lemur - 6 6 ) from Madagascar, 

a Common Boa [Boa constrictor ), an Anaconda {Eunectes 
murinus) from South America, deposited ; a Great Kangaroo 
{Macropus giganteus ), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Double-Star 61 Cygni. —The determination of the 
orbit of this double-star has hitherto baffled those astronomers 
who have attempted to deduce it from the numerous measures 
which have been made. Thus one computer finds the relative 
motion of the components to be rectilinear, another hyperbolic, 
and another circular, but in no case have the determinations 
been altogether satisfactory. Recently, however, Dr. C. W. 
Peters, of Kiel, has succeeded in obtaining elliptic elements, 
with a periodic time of 782*6 years and angle of eccentricity 
= io°, which appear to represent the great mass of observations 
which have been made from the earliest times down to 1883, 
with considerable accuracy. Herr Peters has computed the 
following ephemeris from his elements :— 

Epoch ... 1885*0 ... 1886*0 ... 1887*0 ... 1888*0 

Position ... 119 0 44' ... 120 0 7' ... 120° 31' ... 120° 55' 

Distance ... 20"*60 ... 20"*71 ... 20"*81 ... 20"*92 

Taking the parallax of 61 Cygni to be o"*45, it appears 
from these elements that the combined mass of the system is 
about one-half of the sun’s mass, whilst the mean distance 
between the components is about 70 times that of the earth 
from the sun. 

The Zodiacal Light. —In October 1883 Prof. Arthur Searle 
presented to the American Academy of Arts and Sciences a 
very valuable paper on the zodiacal light, in which he had col¬ 
lected and reduced on a uniform system the evening observations 
of all the principal observers. The principal points then brought 
out were that in all probability the apparent changes in the 
latitude of the zodiacal light were due mainly, if not entirely, 
to the effect of atmospheric absorption, and that the method of 
observation by drawing outlines must be replaced by careful 
photometric observations if definite knowledge was to be sub¬ 
stituted for the vague information we now possessed as to the 
“ Gegenschein,” the “zodiacal bands,” &c.; and Prof. Searle 
concluded with the suggestion that the ordinary meteoric theory 
would gain greatly in simplicity by the substitution of meteoric 
dust scattered generally throughout the solar system for the 
meteoric rings that have been usually imagined. Prof. Searle 
has continued his investigations in a recent memoir, in which he 
corrects, for the effect of atmospheric absorption, Jones’s obser¬ 
vations of what the latter called the “stronger light” at the 
elongation 6o°, whether made in the morning or evening. The 
result of the inquiry is to confirm the view arrived at previously, 
that atmospheric absorption largely affects the apparent position 
of the zodiacal light, and Prof. Searle again lays stress on the need 
for photometric observations. Prof. Searle concludes that, after 
correcting for atmospheric absorption, there seems reason to think 
that the zodical light has had, during the present half-century, a 
more northern latitude near the longitude 180° than near the 
longitude o°. He also shows, from a careful study of the dis¬ 
tribution of the stars in the Durchmusterung , that “ upon the 
meteoric theory of the zodiacal light it is to be expected that a 
continuous zodiacal band should be present; but the question of 
its actual visibility is complicated by the slight maxima of stellar 
density which are situated along those parts of the ecliptic most 
readily accessible to observation from stations in the northern 
hemisphere.” An interesting result is obtained from an examin¬ 
ation of the elements of the 237 asteroids first discovered, from 
which it would seem that “the belt of sky occupied by the 


projections of the orbits of” these asteroids “presents certain 
peculiarities which correspond to those of the zodiacal light, 
and suggest the hypothesis that the light may be partly due to 
minute objects circulating in orbits like those of the smaller 
planets.” 


A S TRONOMICA L PHENOMENA FOR THE 
WEEK 1886 FEBRUARY 14-20 
/pOR the reckoning of time the civil day, commencing at 
} Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on February 14 

Sun rises, 7h. 18m. ; souths, 12b. 14m. 23*73.; sets, 17b. 11m. j 
decl. on meridian, 12 0 56' S. : Sidereal Time at Sunset, 
2h. 50m. 

Moon (Full on February 18) rises, 12b. 34m. ; souths, 20h, 27m.; 
sets, 4b. 21m.* ; deck on meridian, 18 0 22' N. 


Planet 

Rises 

Souths 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 

... 17 29 s. 

Mercury 

• • 7 15 - 

11 46 ... 

16 17 

Venus 

.. 6 39 ... 

12 29 ... 

18 19 

... 2 51 s. 

Mars 

.. 19 27* ... 

2 4 ... 

8 41 

... 6 32 N. 

Jupiter 

.. 20 44* ... 

2 45 ... 

8 46 

... 0 37 S. 

Saturn 

.. 12 17 ... 

20 28 ... 

4 39* 

... 22 43 N, 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultations of S'ars by the Moon (visible at Greenwich) 


Fob. Star 

Mag. 

Disap. 

Corresponding 
p angles from ver- 

ea P’ tex to right for 

14 ... ill Tauri.. 

... 5| ... 

h. m. 

1 51 ... 

inverted image 
h. m. 0 o 

2 34 ... 164 273 

14 ... 117 Tauri.. 

... 6 ... 

3 10... 

3 59 ... 130 297 

18 ... | Leonis .. 

... 6 ... 

2 19 ... 

3 21 ... 95 296 

19 ... 48 Leonis.. 

... 6 ... 

3 44 ••• 

4 43 87 301 

20 ... r Leonis .. 

... 5 ... 

1 s - 

2 0 ... 23 293 

20 ... 13 Virginis 

... 6 ... 

21 36... 

22 23 ... 72 176 

Feb. h. 

l8 ... 19 

Venus at inferior conjunction with the Sun. 

19 ... 4 

Mercury in 

conjunction with and 31° 22' 

Star 

U Cephei . 

south of Venus. 

Variable-Stars 
R.A. Decl. 

h. m. o , 

0 52*2 ... 81 16 N. 

h. m. 

... Feb. 16, 21 58 m 

A Tauri . 

3 54'4 

12 10 N. 

... „ 14, 22 43 m 

W Virginis. 

13 20'2 ... 

2 47 S. 

„ 18, 21 35 m 

. 17, 0 0 m 

5 Librae . 

14 54’9 ••• 

8 4 S. 

... ,, 18, 23 28 m 

U Coronse.. 

15 13 '6 ... 

32 4 N. 

... ,, 20, 0 48 m 

U Ophiuchi... 

17 io‘8 ... 

1 20 N. 

... „ 16, 3 g m 

£ Lyras . 

18 45-9 ... 

and at intervals of 20 8 

33 14 N. ... Feb. 14, 14 30 m 

5 Cephei . 

22 24*9 ... 

57 50 N. 

„ 17. 7 oM 

... ,, 14, 21 30 M 

M signifies maximum ; m minimum. 


CHEMICAL NOTES 

We have already mentioned M. Konovaloff’s researches into 
contact actions, published in the Journal of the Russian 
Chemical Society (18S5, vii. and viii.) The following conclu¬ 
sions of his inquiry are worthy of being noticed :—The capacity 
of solid bodies for condensing gases on their surfaces is gene¬ 
rally recognised, but their capacity of dissociating them under 
certain conditions must also be recognised now as a property of 
all solid bodies, although shared in by them in different degrees. 
Platinum enjoys this property to a high degree, but also 
many other solid bodies, glass among them, the intensity of its 
contact action obviously depending upon several circumstances: 
its chemical composition, the structure of its surface, and its tem¬ 
perature, as also upon the density of the gas it is brought in 
contact with. It being so, it appears possible, in the author’s 
opinion, that in the dissociation phenomena studied by Sainte- 
Claire Deville (and having so great an importance for the theo¬ 
retical discussions upon the dynamics of chemical reactions), the 
dissociation observed was a consequence of the contact action of 
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the solid body. Contact action seems also to have played its 
part in the researches of M. Lemoine on the dissociation of 
hydrogen iodide. On the whole, in all those cases where the 
process of chemical transformation in a gaseous medium offers an 
uninterrupted character, there is reason to suppose that a 
contact action has been taking place. But if this supposition 
proved to be correct, we should be compelled to admit that the 
chemical transformation, even in its simplest shape in a gaseous 
medium, is intimately connected with the action of molecular 
forces—that is, with such actions which do not have the 
characters of determinated chemical combinations. Molecular 
forces ought to be taken into account even in the transforma¬ 
tions going on in a gaseous medium ; both factors—the chemical 
affinity and the cohesion—appear so intimately connected that it 
would be impossible to delimitate them : the chemical reaction 
would appear as a result of both the forces which unite atoms 
in molecules and those which are at work between the 
molecules. 

The last issue of the Journal of the Russian Chemical 
Society (xvii. 7) contains the first part of a most valuable 
inquiry, by M. Konovaloff, into the part played by contact 
actions in dissociation. Without undertaking to deal with this 
immense subject in full, the author, taking advantage of obser¬ 
vations he had made together with Prof. Menschutkin during 
their experiments as to the dissociation of compound ethers, has 
submitted to a closer investigation the contact phenomena when 
gases are brought into contact with solids. The want of cohesion 
between the gaseous molecules, and the great difference of densities 
of both the gas and the solid, give better conditions under which 
to study the influence of the solid. Summing up the researches of 
Sainte-Claire Deville, Wiirtz, Faraday, Ramsay, Berthelot, and 
many others who have devoted attention to the subject, the 
author shows that capillary structure and porosity are not neces¬ 
sary conditions in a solid body for producing dissociation : 
smooth surfaces may also condense vapours and gases, and 
sometimes retain them with such a force as to make the disen¬ 
gagement of the absorbed gas quite correspond to the dissocia¬ 
tion of a chemical compound. The character of the surface, 
having of course a great importance, M. Konovaloff has carried 
on his experiments so as to study the influence of the character 
of the surface. The first part of his inquiry contains the experi¬ 
ments made as to the dissociation of the tertiary amylacetate, the 
method of inquiry being successive determinations of the density 
of its vapours on W. Meyer’s method. The result arrived at is 
obviously that the structure of the surface of the glass which is 
brought into contact with amylacetate vapours is of great im¬ 
portance ; but it is worthy of notice that the rough surface of 
the glass-powder condenses the vapour without producing a 
notable dissociation, while the smooth surface of the glass- 
cotton dissociates it. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS 

'I'HIS Institution held its annual meeting at the theatre of 
A the Institution of Civil Engineers on Thursday and Friday 
last under the presidency of Mr. Jeremiah Head, who was 
re-elected for the ensuing year. 

A paper was read by Mr. J. II. Wicksteed descriptive of an 
autographic test-recording apparatus of a very ingenious cha¬ 
racter. It is designed to obviate both the labour of observation 
and that of hand-plotting. But, beside the saving of time and 
labour, there is the further gain, in obtaining the diagrams auto- 
graphically, that the progress of the test is continuous ; and as 
time is a factor in the behaviour of a test-piece, it is important 
in making tests for comparison that there should be no irregu¬ 
larity in this factor. 

The sample is held between an upper and lower gripping-box. 
The upper box is suspended from the back centre of a steelyard, 
which, by the adjustment of its poise-weight, weighs whatever 
pull is put upon the sample. The lower box is connected with 
a hydraulic cylinder, which puts the pull upon the sample, and 
extends it until it breaks. Thus while the hydraulic cylinder is 
doing the mechanical work of breaking the sample, the steelyard 
is measuring the load it sustains. The object of the indicator is 
to record simultaneously the amount of the load and the exten¬ 
sion due to it. To get this simultaneous record the horizontal 
ram of the indicator, which carries the tracing pencil, is in fluid 
connection with the hydraulic cylinder which puts the load upon 


the sample, and the indicator therefore partakes of that load. 
Round the outer end of the ram is coiled a spiral spring, which 
is compressed as the pressure on the ram increases, and expands 
as the fluid pressure on the ram decreases; the pencil records 
the point of equilibrium between the two. The friction of the 
leathers in the hydraulic cylinder and that of the indicator ram 
are both eliminated from the diagram, the first by putting on to 
the piston of the hydraulic cylinder a gross pressure equal to the 
effective pressure on the sample and the friction of the hydraulic 
leathers, and the second by revolving the indicator ram by belt 
power and gearing ; the driving power being applied in a plane at 
right angles to the longitudinal travel of the ram has no effect upon 
that travel, but entirely overcomes the obstruction which thefriction 
of the leather would otherwise offer to the free travel of the ram, so 
that the ram becomes sensitive enough to respond to the very 
smallest want of balance between the opposite forces of the water 
pressure and the spring. For recording the extension of the 
sample simultaneously with the load upon it, the metallic paper 
on which the pencil travels is mounted on a brass barrel like 
that of an ordinary steam indicator ; and in accordance with the 
extension of the sample the barrel is made to revolve by means 
of an arrangement which eliminates any general movement of 
the sample, recording that only which is due to its extension. 

The author summarises the autobiography of every specimen 
strained to the breaking-point in the testing machine. Entering 
the machine in a state of ^internal equilibrium, its first stage is 
what is called in the paper one of unyielding elasticity; it 
extends about 1/10,000 of its length per ton of load, but on 
removal of the load remains unstrained. In its second stage the 
strains and stresses fluctuate, the bar yielding about 2 per cent, 
of its length, the strain being beyond recovery. The pencil of 
the indicator hesitates and almost trembles. There would seem 
to be a succession of local extensions in the bar, as was lately 
pointed out by Prof. Kennedy in this journal (Nature, vol. xxxi. 
p. 504). These local extensions reduce the area locally in a 
higher ratio than the cohesive force increases ; fracture would at 
once occur were it not that after a short critical interval the bar 
sets up increased resistance, thus entering its third stage. Stable 
equilibrium is restored, but the permanent strain increases in its 
ratio with every additional ton, and the bar may stretch 20 per 
cent. During the last stage the equilibrium is again unstable ; 
the pencil steadily records a rapidly-decreasing resistance, accom¬ 
panied by a local strain which, over the part where it occurs, is 
very much greater than in any preceding stage. The author 
concludes by drawing attention to the circumstance that the 
apparatus records definitely the elastic limit of the material, the 
diagram traced gives the gross mechanical work put upon the 
sample, as it enables the local extension about the breaking- 
point to be separated from the general, thus affording a means of 
comparing samples of different shapes ; and lastly the apparatus 
makes its record quite independently of the manipulation of the 
poise upon the steelyard. 

A paper descriptive of tensile tests of iron and steel bars was 
read, prepared by the late Mr. Peter D. Bennett. His principal 
object in making these tests was to ascertain the relative effect 
produced on the tensile strength of a flat bar of iron or mild 
steel : (1) by a hole drilled out of the bar to the required size ; 
(2) by a hole punched ^ inch smaller in diameter, and then 
drilled out to the size of the first hole; and (3) by a hole 
punched in the bar to the size of the drilled hole. In each of the 
former cases the average strength was increased per square inch 
of the original area across the fracture ; in the third case there 
was a falling off in strength of nearly 20 per cent, owing to the 
method of perforation. The results in the first two cases were 
alike both for iron and mild steel, but in the third case the 
diminution in strength of mild steel was only 6 per cent. In 
another series of tests the perforated hole was filled with a rivet 
put in by a hydraulic machine with a pressure of thirty-one tons 
on the head, the results being relatively as before. The author 
considers these results to be due to the fact that in the drilled 
bar the slightly greater strain indicated was reached only along 
the transverse diameter of the hole, and that the strain on the 
metal decreased along the longitudinal diameter of the hole 
until it was distributed over the whole width of the bar. Thus, 
at the point where it was most severely strained the metal would 
receive some support from the less severely strained parts 
adjoining. 

The tests go to prove that the elongation of different test- 
bars, all of the same length, is greatly affected by their diameter, 
those of larger diameter elongating more than those of smaller 
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